3 members of the congress (Peng, Liu, Wu and Liu, 2016) . But above all Twitter datasets have been used to predict electoral outcomes (Tumasjan, Sprenger, Sandner & Welpe, 2010; DiGrazia, McKelvey, Bollen & Rojas, 2013) , or, on the contrary, to discredit the correlation of Twitter metrics with electoral results (Jungherr, Jürgens & Schoen, 2011; Tjong, Sang, and Bos, 2012; Skoric, Poor, Achananuparp, Lim & Jiang; GayoAvello, 2012; .
While most of the works on the quantitative analysis of Twitter data during political campaigns have been focused on the correlation between Twitter metrics and the elections results, little attention has been paid to relationships between Twitter metrics and other variables such as attention (Freelon, Lynch & Aday, 2015) , public opinion, or support for coalitions (Guerrero-Solé, Corominas-Murtra & López-González, 2014 ). Jungherr, Schoen, Posegga and Jürgens (2016) proposed that Twitter-based metrics may be linked to alternative concepts other than political support or opinion polls. In this sense, this paper aims to analyse the relationship between the retweeting behaviour of Twitter users -in particular, the overlaps of the communities of parties' retweetersand coalition and government formation. The starting point is the political context in Spain after the elections in 2015 and 2016 that meant the end of the two-party dominance (Orriols & Cordero, 2016) , and lead to a post-electoral bargaining process between the four main political parties in the country, i. e., the Popular Party (PP), the Spanish Socialist Workers' Party (PSOE), the Citizens-Party of the Citizenry (Cs)", and the leftist party We Can (Podemos). The main hypothesis is that if retweeting is a stable behaviour that arises from people's will to endorse someone else's message, then we can find a method to measure to what extent users may endorse two or more parties at 4 the same time. This behaviour is then linked to the process of government formation in multiparty political systems, Retweeting is one of the key functions in Twitter to spread and share information.
When a user retweets someone else's tweet, the message appears in the timeline of her followers. There are many authors that sustain that retweeting is basically a form of endorsement (Conover et al., 2011; Williams, McMurray, Kurz & Hugo Lambert, 2015; Guerrero-Solé, 2017) , unless a commentary is added by the retweeter (Bruns & Burgess, 2012) . On the contrary, other scholars suggest that it is an ambiguous practice and can only be partially considered as an approval of others' messages (boyd, Golder & Lotan, 2010; Hemphill, Otterbacher & Shapiro, 2013) ; that there are many determinants of information retweeting (Liu, Liu & Li, 2012) ; and that retweeting should be better conceived as an indicator of information diffusion (González-Bailón, Borge-Holthoefer & Moreno, 2013) , or of users' attention (Freelon, Lynch & Aday, 2015) . Additionally, scholars point out that some users, in particular journalists (Molyneux, 2015; Metaxas, Mustafaraj, Wong, Zeng, Keefe & Finn, 2015) , tend to advise that retweets are not endorsements in a disclaimer in their profiles (Hemphill, Otterbacher & Shapiro, 2013) . However, the act of retweeting may be better understood as an endorsement when it comes to political discussions, and it can become a costly act when the message is explicitly connected to a given ideology (Ceron & D'Adda, 2015; Ceron, Curini & Iacus, 2014) .
5
Another key aspect to be considered in Social Networks is that of homophily.
Homophily is understood as individuals' tendency to form social ties with other people who resemble themselves. Homophily refers to any attribute shared by two people (McPherson, Smith-Lovin & Cook, 2001) . Among those attributes, scholars have found that happiness (Fowler and Christakis, 2008) or smoking (Christakis and Fowler, 2008) are characteristics that lead people to form clusters in social networks. Homophily has been observed in political blogs (Adamic and Glance, 2005) , online dating platforms (Skopek, Schulz & Blossfeld, 2011) , MySpace (Thelwall, 2010) , Facebook (La Fond & Neville, 2010; Nick, Lee, Cunningham & Brandes, 2013) , and in Twitter (Weng, Lim, Jiang & He, 2010; Himelboim, McCreery & Smith, 2013; Xu & Feng, 2014; Huberty, 2015) . The homophilic behavior of users in social networks lead to several consequences. Firstly, the position of a user in the network may affect his attitudes and behaviours (Williams, McMurray, Kurz & Hugo Lambert, 2015) . Secondly, the process of selective diffusion of information is partially governed by homophily (Romero, Meeder & Kleinberg, 2011) , although its power may be overestimated when endogenous network mechanisms, in particular structural factors, are omitted (Peng, Liu, Wu & Liu, 2016) . Despite ideological homophily in the diffusion of non-political information is low (Barberá, Jost, Nagler, Tucker and Bonneau, 2015) , it has a strong influence on the diffusion of political messages. One of the consequences is that in political conversations Twitter resembles an echo chamber (Bruns & Highfield, 2013; Larsson & Moe, 2013) , although outsiders can join these conversations (Ausserhofer & Maireder, 2013) . These echo chambers are thought as mechanisms for reinforcement of users' attitudes and opinions. Thirdly, users' latent attributes can be easily uncovered by making use of simple algorithms (Guerrero-Solé, Corominas-Murtra & López-6 González, 2014) . Finally, the spirals of reinforcement lead communities to a strong polarization (Kim & Park, 2012) and accentuate pre-existing political bias (Conover et al., 2011) .
Political Context in Spain
Spain has 46.4 million inhabitants represented by 350 members of the Spanish Congress, the lower house of the Spanish Parliament (INE, 2016) . Social, economic and political situation in Spain has dramatically changed since the beginning of the economic crisis is 2008. The crisis and its social consequences, such as the burst of activism in 2011 (the so-called 15-M or indignados movement), along with unemployment, political corruption, and the rise of separatism in Catalonia have marked Spanish politics (Casero-Ripolles, Feenstra & Tormey, 2016) . All these ingredients have led to the development of new political parties (Mico and Casero-Ripolles, 2014) that have broken the traditional two-party system (Orriols & Cordero, 2016 However, they considered that they were forced to present the candidacy and show to the Spaniards that PP was not the only capable party to rule the country. This alliance broke the hypothetical bonds of trust between the left parties on one side, and the right parties on the other, being considered by many party members and voters as a contra natura alliance (see Table 1 for ideological position of each party).
However, the formation of a government after the 20D elections was constrained by the complexity of the bargaining process, the uncertainty related to the high level of electoral volatility, and the emergence of new parties (Simón, 2016) . Finally, no party reached the minimum required seats and Spanish citizens returned to polls in June 26 th 2016.
Table 1
The results of the second general election in half a year followed the same pattern as in December (Table 2) , and the problem of forming a government was to be solved (Simón, 2016 (Juliana, 2016) , despite any combination including Podemos would mean the acceptance that Spain can also be governed by forces that are against the constitutional order. In summary, Spain had to find its way out of the political paralysis it was facing since December 2015. Finally, Rajoy returned to office with the support of Cs and the abstention of PSOE, while Pedro Sánchez resigned as leader of PSOE. Table 2 Government formation and ideological distance When no single party wins an absolute majority, parties have to negotiate to achieve a parliamentary majority (Schleiter, Belu & Hazell, 2017) . Within this context, the factors that can influence the formation of a government or a coalition have to be taken into account. Even more, if we consider that when new parties enter parliament, uncertainty is aggravated (Grotz & Weber, 2016) . The processes of government formation have been vastly analysed by scholars in political science (Ceron, 2014; Mölder, 2017) , and it is a central field in comparative political science (Debus, 2009 ). However, this theoretical productivity has failed in explaining and predicting the formation of realworld governments (Martin & Stevenson, 2001) . One of the main factors that contribute to the explanation of coalition formation is that of the ideological distances between parties (Volden & Carrubba, 2004) . Differences between parties have been usually estimated in terms of ideological distance (Mölder, 2017) . These distances can have a psychological meaning for political actors (Grofman, 1982; Laver, 1998) . In this sense, it has been shown that the increase of this distance makes coalition formation more difficult (Hinckley, 1972; Bäck & Dumont, 2008 , Vercesi, 2016 . Besides, parties that are ideologically close are more likely to share overlapping voters (Martin & Vanberg, 2003) , and they are driven to assess possible coalitions drawing on their expectations about the closeness of the future government with their own political positions (Bäck, 2003) . On the contrary, other studies show that the likelihood to form a government does not necessarily depend on the ideological division between parties (Martin & Stevenson, 2001) . Nevertheless, the elements that have been traditionally used in coalition studies can't fully explain the process of government formation, and new methods such as statistical analysis are needed (Bäck & Dumont, 2007) .
The present study
Social networks have become communication technologies to bring about practical action in politics. In particular, Twitter has become the centre of online political discussions, and a terrain in which people share their thoughts and others' thoughts through retweeting in their everyday life actions. The aim of this research is to analyse to what extent the data collected from Twitter can be used to measure the political distances between parties, and, consequently, the likelihood of a given coalition to succeed in the bargaining process after the elections. Previous literature in coalition formation has found that people consider their coalition preferences when voting (Plescia & Aichholzer, 2017) , and that coalition signals facilitate strategic coordination among voters (Gschwend, Stoetzer, & Zittlau, 2016) .
We draw on the Retweet Overlap Network (RON) method to propose a metric to establish what can be considered as the most feasible coalitions in terms of overlaps.
We analyse the political conversations in Twitter in the electoral campaigns of 2015 and 2016. With that aim in mind, two neutral hashtags, #26J and #20D, were selected. Since different types of users can understand differently the meaning of a retweet (Molyneux, 2015) , and show different retweeting behavior, we finally extended the RON method and calculated the overlaps gradually excluding politicians, media and journalists of the communities of retweeters. Consequently, our first research question is then:
RQ1: Do the values of the political distances depend on the typology of the users considered in the RON method?
Method

Sample description
The Twitter API Search was used for collecting the tweets. For the first sample, we collected all the tweets containing the neutral hashtag #20D; for the second those containing the neutral hashtag #26J (see Table 3 ). Both hashtags were intermittently trending topics in Spain and were used by political parties, media, journalists and citizens to tag their messages. According to Cohen and Ruths (2013) , the use of neutral hashtags to analyse political conversations is absolutely justified since researchers can avoid strong correlations with political leanings. In that sense, Boutet, Kim and Yoneki (2012) found that non-neutral hashtags related to the UK 2010 election were highly dependent on their meaning, while the usage rates of neutral hashtags remained at a similar level among political parties. Other studies have focused on neutral hashtags as a way to analyse the dynamics of political communication in Twitter (Jungherr, 2014) . Table 3 For each tweet, we collected its unique identifier, username and self-description of the author, the body of the tweet, that contains users' mentions and retweets, links and hashtags, the date and hour the message was posted, and the number of followers of the user. Afterwards, we created a register for every user participating in the debates, and calculated the number of tweets, retweets and replies posted by user, and the number of times the user was mentioned, retweeted or replied. Once the users' database was created, we classified them by politicians and political parties, media outlets, journalists, citizens and others (D'heer & Verdegem, 2014; Guerrero-Solé & MasManchón, 2017). We used users' self-description to manually classify the users top 5000 most retweeted users in the database (Table 4) . Since influence in terms of the number of times a user is retweeted follows a power law distribution (Clauset, Shalizi & Newman, 2009; Guerrero-Solé, 2017) , they can be considered as the most influential users of the network. Table 4 13 By analysing their name and self-description, we also classified political accounts by party (Table 5 ) and calculated the number of retweets received by each party (Table   6) . Table 5 Table 6 Once we classified the most retweeted users in both networks, we first calculated the number of retweets received by party that came from members of the same party and from members of the other parties. Afterwards, we built the retweet network (Conover et al., 2011; Peng, Liu, Wu & Liu, 2016) to visualize to what extent parties showed homophily in retweeting. Afterwards, we applied the Retweet Overlap Network (RON) method developed by Guerrero-Solé (2017) . We identified the communities of retweeters of every user, and calculated the intersection between those communities using the Jaccard coefficient, and defined the matrix M ij as follows:
M ij ranges from 0 to 1, being C i and C j the communities of retweeters of two given users i and j. Then, we applied a sequence of thresholds to the matrix to obtain a sequence of nested subgraphs that were used to compel the emergence of the community structure of the network. This first method was only used to prove how fragmented the network of the most retweeted users was, being the intersection of communities the metric used to build the edges between them.
Extended RON
When the RON method was first developed, the authors did not take into account any of the characteristics of the members of the communities of retweeters, nor the characteristics of the most retweeted users themselves. In response to that, we extend the RON method to improve the accuracy and the interpretation of the values of the overlaps, by selecting only those users that meet a given set of characteristics. Thus, in a second step, we defined A Nj = {A 1 , A 2 , … A j } as the set of j attributes of a given community of users N. We then selected two different communities:
N T as the community of the most retweeted users, and N R as the community of all the users that retweeted those N T users.
Afterwards, we defined n Ti as the subset of users in N T that shared a common subset of attributes A NTi , n Rj as the subset of users in N R that shared a common subset of attributes A NRj , and, G ij (n Ti, n Rj ) as the community of users in n Rj that retweet any of the users in n Ti .
Finally, we computed the similarity coefficient in the same way that we did in the first step of the method, being
what we understand as a measure of similarity or distance between the set of users A NTi and A NTk . Obviously, this distance can be calculated between any number of subsets of N T with different attributes.
Results
The retweet network is formed by those users that are linked when one of them retweets any other user's tweet. That is, the link U i to U j indicates that the user U j retweets the user U i . To initially show whether political retweet networks show an homophilic character, we calculated the number of retweets to users of a given party that came from users of the same party, the number of retweets coming from other parties, and the percentage of the total retweets received by parties coming from political users ( Table   7 ). As we have already indicated, we restricted the number of parties to those four that obtained the largest number of votes in the two past elections (PP, PSOE, Podemos and Cs). The four parties won almost 90% of the votes in both elections, and regional and nationalists parties, such as Esquerra Republicana de Catalalunya (Republican Left of Catalonia, ERC), and Democràcia i Llibertat (Democracy and Freedom, DiL) were excluded from negotiations (Simón, 2016) . Table 7 Figure 1.1. We applied the RON method to calculate the similarities between the four parties in terms of the overlaps between the communities of retweeters of all the users for each party. We selected all the members of the four parties we previously identified.
However, to improve the accuracy of our results, we extended our model by applying four different filters to the users of the communities of retweeters. Firstly, we calculated the similarity indexes by considering all the users that retweeted at least one post (D 1 ).
Afterwards, we applied the extended RON by using the type of user politician (or its absence) as the attribute. Thus, to avoid endogamic retweeting, we excluded politicians, (D 2 ); politicians and media (D 3 ); and, finally, politicians, media and journalists (D 4 ).
We assumed that, since media and politicians can have a different retweeting behaviour (Molyneux, 2015), the overlaps excluding them could significantly change. The results of the different distances of the extended RON are summarized in Table 8 .
Table 8
Finally, we also applied the extended RON to calculate the overlaps between groups of three parties, by applying the filters as we did before. Results are shown in Table 9 . Table 9 Conclusions Retweeting, as an expression of people's will to spread and share someone else's messages, has also become one of the main focus of research on Twitter. Since the popularization of the microblogging site, there has been an intense debate around the causes that impel people to retweet messages. In particular, the dispute has been The RON method performed well in measuring similarities that can explain political decisions in terms of coalition and government formation. In the Spanish 2015 election, there were three workable majorities that could be built by the PSOE, the formateur party (Simón, 2016) : an alliance with Podemos and the abstention of Cs; an alliance with Cs and the abstention of Podemos; and a coalition with both Podemos and
Cs. As we see in Table 8 , PSOE and Podemos were the two parties with the greater index of similarity. However, the intra-party conflicts within PSOE and Podemos (the combination with the highest score of similarity in 20D) frustrated the first option and, finally, PSOE reached to an agreement with Cs (the second combination with the highest score for PSOE in 20D) despite they didn't win the investiture vote.
Our results show this increase of the distance between those parties, and the decrease of the distance between Cs and PSOE and PP. In this sense, Cs was considered as the most instrumental party to form a government, since it could come to an agreement either with PP or with PSOE, or with both. Cs represented the median party, that which helps to the formation of governments (Bäck & Dumont, 2007) . It is also shown that, in general, the further away the parties are ideologically, the larger the distance between them is. In particular, it is evident for PP (right) and Podemos (extreme left), and for Cs (centre-right) and Podemos. The same happened when we calculated the distances between three parties. Those combinations in which the extreme left was included were those with the smaller scores in terms of similarity. If we consider that the RON scores give us a valuable information about the real ideological 20 distances, we have to take into account that the increase of these distances makes coalition formation difficult (Hinckley, 1972; Martin & Vanberg, 2003; Volden & Carrubba, 2004; Bäck & Dumont, 2008) . In that sense, both in 20D and 26J, the combination with the highest scores was that of PP, PSOE and Cs. It was three times higher than the rest of all the possible combinations, as it is shown in Table 9 . This is precisely what president Rajoy considered the most reasonable thing (del Riego, 2016).
Finally, this is what happened, since PP and Cs reached to an agreement, and PSOE, after an internal and fierce struggle, abstained in the vote to form Government despite it did not participate in the agreement (Simón, 2016) . Furthermore, the similarity or closeness between the three parties grew substantially between 20D and 26J, confirming Spanish PM's statement.
Since we observed that politicians and political parties tended to retweet to messages of the same party, and being aware of the characteristic retweeting behaviour of media and journalists, we excluded them to avoid biases related to these users by means of the extended RON method. But despite the value of the similarities changed, and in general grew (because of the decrease in the values of the denominators in the Jaccard index), no change was observed in relative terms. The closest parties in #20D were PSOE and Podemos. After the first agreement between PSOE and Cs, the closest parties in #26J became PP and Cs, and PSOE and Cs. The same happened for the combinations of three parties. Thus, we can consider that the similarities calculated are relatively stable despite the characteristics of the users that retweet political messages. Thus, our method leads to new metrics that ought to be considered in future researches and, significantly improves the previous method developed by Guerrero-Solé (2017) . With this method, we can calculate the distances between groups of users (in our case, political parties) depending on certain characteristics of the users that retweet. But we can also filter the type of users retweeted by any category (official accounts, local accounts, politicians' accounts, male politicians, female politicians, and so on), and the type of users that retweet also by any category (politicians, media, journalists, gender) . It can obviously lead to a large number of hypothesis and interpretations of users' retweet behaviour, and may help uncovering different latent attributes of the most influential users of a given network. In that same sense, Mölder (2017) used raw data from the manifesto project dataset (Volkens et al., 2015) to measure the index of similarity between parties, as a simple and effective way to explain differences between parties that may have an impact on the formation of coalitions and governments in multiparty democracies. For Mölder (2017) , the index of similarity was a more reliable measure than the ideological position of parties, since the former tells us about the differences between two parties, and the latter about the location of parties severally. Thus, the RON method is intended to find a measure of similarity between parties considering the retweeting behavior of the users in Twitter.
In summary, despite politicians tend to only retweet messages from their own party, the retweeting behaviour of the users gives us a relevant information about the distances between parties. These distances can be obviously linked with ideology and, consequently, to the factors that can have an influence to coalition formation. However, we have also observed that the context can influence these distances, as proven by the differences between the results in 2015 and 2016, in particular in regards to the overlaps between PSOE and Podemos and PSOE and PP.
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Efforts may be put in the analysis of the behaviour of users in social networks and, in particular, in their retweeting behaviour. Since people consider their coalition preferences when voting (Plescia & Aichholzer, 2017) , and coalition signals lead them to strategic coordination (Gschwend, Stoetzer, & Zittlau, 2016) , we may also be aware of how voters' preferences have an influence on their behavior is social networks. This paper contributes to the knowledge and interpretation of the retweet behaviour of users in political discussions. It shows that the overlaps between the communities of retweeters of political parties can be linked to parties' willingness to reach political agreements (Guerrero-Solé, Corominas-Murtra & López-González, 2014) . Even more important is the fact that it shows that retweeting in political discussions is a stable behaviour, and that it can be interpreted as a support and an endorsement of users' messages. It is also an important finding, since the stabilization of the retweeting behaviour, at least for certain groups of users, can facilitate the interpretation of the overlaps between communities of retweeters and, finally, the relation between those users that are linked in the RON network.
This research is not without limitations. Firstly, we are subject to the biases of Twitter samples collected using the Twitter APIs (Morstatter, Pfeffer, Liu & Carley, 2013; Tufekci, 2014) . The API algorithms are black boxes (Bruns, 2012 ) that can obviate certain users and hierarchize them in terms of their influence in the network, and are not representative of the overall community of users nor of the total population.
Secondly, the amount of data collected, half a million tweets and retweets for #20D and #26J, does not account for the whole political debate during the electoral campaigns.
Thirdly, the samples were collected during the electoral campaigns, but we do not know 23 anything about the evolution of users' behaviour after the elections and prior to the formation of the government. Besides, the RON method is also limited by the fact that it uses the Jaccard coefficient to calculate similarities. In future works we would need to explore other coefficients that can provide us with more information about how similar or close parties are. Finally, the results and hypothesis of this work should be completed by directly asking and analysing people and their retweeting behaviour in political discussions.
Conclusively, the RON method, and its extended version, worked well in predicting government formation in Spain, and it aims to be a contribution to the until now failing methods for explaining and predict the formation of real-world governments (Martin & Stevenson, 2001 ) in political science. However, despite we found a rational link between retweeting overlaps and preferences for coalitions, unidimensional analysis have been largely criticized (Budge & Keman, 1990 ) as a way to explain the formation of governments. It is naïve to think that retweet overlaps could explain everything in coalition formation; nonetheless, we argue that they may be taken into account by political parties and scholars as a measure of political distances. The distances and similarities that derive from social networks interactions (social media listening) in political discussions may be added as explaining variables in the models for predicting the formation of coalitions and governments in political science. Table 7 Ratio of retweets received by parties from political users and ratio of retweets from political users of the total retweets received in #20D and #26J. 
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